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The acquisition of conceptual knowledge of the laws of motion through collaborative learning: The inﬂuence of domain-speciﬁc 
knowledge
Hiroko KOBAYASHI 
ɹThe present study investigated the inﬂuence of students' domain-speciﬁc knowledge on the acquisition of conceptual knowledge 
of the laws of motion through collaborative learning. Individual pre-tests were administered to 36 eighth-grade students to establish 
their existing knowledge of the laws of motion. On the basis of their pre-test responses, the students holding wrong knowledge 
were placed in one of three intervention conditions: groups holding correct knowledge, groups holding different wrong knowledge, 
or groups holding similar wrong knowledge. The students worked in their groups on a task designed to obtain the counterevidence, 
and were subsequently post-tested. The pattern pre-post test change revealed that greatest advance among students in groups 
holding correct knowledge. Dialogue analysis showed the impact of domain-speciﬁc knowledge to be attributable to interpretations 
of the counterevidence.
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୆ं͕ࣼ໘Λ׈ΓམͪΔ଎͞ͷมԽ͕ٸͰ͋Δɼͷ̏
͕ͭ૝ఆ͞Εͨɻ͜ͷ͏ͪɼᾇ͕Պֶత֓೦ʹجͮ͘
ਖ਼౴Ͱ͋Δɻͦ͜Ͱɼᾇͷղ౴Λ࣮ͨ͠ݧࢀՃऀΛ̘
ʢCorrectʣ ܈ɼ ᾈͷղ౴Λ࣮ͨ͠ݧࢀՃऀΛWA ʢWrong
ύλʔϯ̖ʣ܈ɼᾉͷղ౴Λ࣮ͨ͠ݧࢀՃऀΛWB
ʢWrongύλʔϯ̗ʣ܈ͷɼ̏ΧςΰϦʔʹ෼ྨͨ͠ɻ
ͦͷ݁Ռɼ̘܈໊̏ɼWA܈໊ɼWB܈໊̏ͱͳͬ
ͨɻͦͯ͠ɼ֤܈͔ΒɼC-WAάϧʔϓʢ̘܈໊̍ͱ
WA܈໊̏ͷ໊̐άϧʔϓʣ̏૊໊ɼ WA-WBάϧʔ
ϓʢWA܈໊̏ͱWB܈໊̍ͷ໊̐άϧʔϓʣ̏૊
໊ɼWA-WAάϧʔϓʢWA܈໊̐άϧʔϓʣ̏૊
໊ʹϥϯμϜʹׂΓ౰ͯͨɻ
̙ɹڠಉʹΑΔ՝୊ղܾͷঢ়گ
ʮ୆ंΛࣼ໘ʹ׈ΒͤΔͱ͖ɼ୆ंͷ࣭ྔ͕ҟͳΔ
ʢ̍kg/gʣͱɼ୆ं͕ࣼ໘Λ׈ΓམͪΔ଎͞ͷมԽ
͸ҟͳΔ͔ʯΛ໰͏՝୊Λɼ࣮ࡍʹ࣮ݧ͔ͯ֬͠ΊΔ
͜ͱΛ௨ͯ͠ղܾͤͨ͞ɻ͞Βʹɼ࣮ݧ݁Ռ͕൓ྫͰ
͋Δɼࣗ෼ͷઌߦ֓೦ͱໃ६͢ΔͱͷೝࣝΛ࣮֬ʹ͢
ΔͨΊʹɼখྛʢʣ
ʣ ͷఏҊ͢ΔԾઆධՁεΩʔ
ϚΛڭࣔͨ͠ɻ͢ͳΘͪɼઌߦ֓೦͔Βಋ͔ΕΔԾઆ
Λݕূ͢Δ໨తͰ࣮ݧΛܭը͠ɼ݁Ռ͔ΒԾઆͷଥ౰
ੑΛݕ౼͢ΔԾઆධՁ׆ಈͷॏཁੑͱɼͦΕΛߦ͏্
ͰඞཁͳҰ࿈ͷखଓ͖Λڭ͑ͨɻ۩ମతʹ͸ɼ ʮ͋Δ
ࣄฑʹ͍ͭͯࣗ෼͕Ͳ͏ߟ͍͑ͯΔ͔ʹؔ܎ͳ͘ɼ٬
؍తͳࣄ࣮͕ଘࡏ͠·͢ɻࣗ෼ͷߟ͕͑ਖ਼͍͔͠Ͳ͏
͔Λɼ٬؍తͳࣄ࣮ͱൺ΂͔ͯ֬ΊΔ͜ͱ͕େ੾Ͱ
͢ɻࣄ࣮ΛूΊΔํ๏ͱ࣮ͯ͠ݧ͕͋Γ·͕͢ɼ࣮ݧ
͸ɼແܭըʹߦ͏ͷͰ͸ͳ͘ɼ࣍ͷ̎ͭͷ͜ͱʹؾΛ
͚ͭͯߦ͏ඞཁ͕͋Γ·͢ɻ̎ͭͷ͜ͱͱ͸ɼᾇࣗ෼
ͷߟ͕͑ਖ਼͍͔͔֬͠ΊΔͨΊʹ͸ɼͲͷΑ͏ͳ݁Ռ
͕ಘΒΕͨΒΑ͍ͷ͔ʢ༧ଌʣ ɼͲͷΑ͏ͳ࣮ݧΛ͠
ͨΒΑ͍ͷ͔ʢূڌऩूͷܭըʣΛߟ͑ͯɼ࣮ݧΛܭ
ը͢Δ͜ͱɼᾈ݁Ռ͕ಘΒΕͨΒɼͦͷ݁ՌΛ͖ͪΜ
ͱݟͯ ʢ݁Ռͷ؍࡯ʣ ɼ ͔ͦ͜Βࣗ෼ͷߟ͑͸ਖ਼͔ͬ͠
ͨͷ͔ΛৼΓฦΔʢ݁Ռͷղऍʣ͜ͱɼͰ͢ɻ ʯͱ͍
͏ڭࣔΛ༩͑ͨɻ·ͨɼ࣮ݧதʹԾઆධՁεΩʔϚʹ
ج͍ͮͨखଓ͖͕লུ͞Εͳ͍Α͏ʹɼ֤खଓ͖Λܦ
͔ͨ൱͔Λ໰͏࣭໰จΛॻ͍ͨ༻ࢴΛ༩͑ɼճ౴Λه
ೖͤͨ͞ɻ࣭໰จ͸ɼᶃʮͲͷΑ͏ͳ݁Ռ͕ಘΒΕΔ
ͱ༧૝Ͱ͖·͔͢ɻͦΕ͸Ͳ͏ͯ͠Ͱ͔͢ʢ༧ଌʣ ʯ ɼ ౦ژେֶେֶӃڭҭֶݚڀՊلཁɹୈרɹ
ᶄʮᶃͷΑ͏ͳ༧ଌ͕ਖ਼͍͔͔֬͠ΊΔͨΊʹ͸ɼͲ
ͷΑ͏ͳ࣮ݧΛߦ͑͹͍͍ͱࢥ͍·͔͢ɻͦΕ͸Ͳ͏
ͯ͠Ͱ͔͢ʢূڌऩूͷܭըʣ ʯ ɼᶅʮͲͷΑ͏ͳ݁Ռ
͕ಘΒΕ·͔ͨ͠ɻਤʹͯ͠Έ·͠ΐ͏ʢ݁Ռͷ؍
࡯ʣ ʯ ɼᶆʮ୆ंͷ࣭ྔ͕ҟͳΔͱɼ୆ं͕ࣼ໘Λ׈Γ
མͪΔ଎͞ͷมԽ͸ҟͳΔͱࢥ͍·͔͢ʢ݁Ռͷղ
ऍʣ ʯͷ̐ͭͰ͋Δɻ̐ͭͷ࣭໰จͷճ౴͸ɼ֤࣮ݧ
ࢀՃऀ͕هೖޙɼάϧʔϓͰݟͤ߹͍ɼ࿩͠߹ͬͯ̍
ͭͷ౴͑ʹू໿͢Δ͜ͱΛٻΊͨɻ
̚ɹ՝୊ʹ͓͚Δࣄޙղ౴
֤࣮ݧࢀՃऀͷ֓೦มԽͷఔ౓Λଌఆ͢ΔͨΊʹɼ
࠷ऴతͳ՝୊ղ౴ͱͦͷཧ༝Λड़΂ͤͨ͞ɻ
̛ɹखଓ͖
՝୊͸ɼՆٳΈʹɼࠃཱ̩େֶͷڭࣨʹ͓͍ͯɼू
ஂతʹ࣮ࢪͨ͠ɻ·ͣɼ՝୊ʹ͓͚Δࣄલղ౴Λɼς
ετܗࣜͰ࣭໰ͨ͠ɻͦͷղ౴ʹΑͬͯάϧʔϓΛߏ
੒͠ɼάϧʔϓ͝ͱʹ࣮ݧΛ௨ͨ͠՝୊ղܾΛߦͬ
ͨɻͦͷࡍɼ՝୊ղܾաఔͷ෼ੳʹ༻͍ΔͨΊʹɼ̍
άϧʔϓʹ̍୆ͷςʔϓϨίʔμʔΛઃஔͯ͠Ի੠ه
࿥Λ࠾औͨ͠ɻ՝୊਱ߦʹཁͨ࣌ؒ͠͸໿෼Ͱ͋ͬ
ͨɻ࠷ޙʹɼ՝୊ʹ͓͚Δࣄޙղ౴ΛɼςετܗࣜͰ
࣭໰ͨ͠ɻҰ࿈ͷखଓ͖ͷऴྃޙʹ͸ɼڭҭత഑ྀ͔
Βɼશ࣮ݧࢀՃऀʹຊݚڀͷ໨తͱ՝୊ਖ਼౴͕આ໌͞
Εͨɻ
̏ɹ݁Ռ
̖ɹ՝୊ʹ͓͚Δࣄޙղ౴੒੷
֤࣮ݧࢀՃऀ͕ग़ͨ͠࠷ऴతͳ՝୊ղ౴ʹରͯ͠ɼ
ਖ਼౴͔ޡ౴͔Λ൑ఆͨ͠ɻ୆ंͷ࣭ྔ͕ҧͬͯ΋ɼ୆
ं͕ࣼ໘Λ׈ΓམͪΔ଎͞ͷมԽʹҧ͍͸ͳ͍ͱ͍͏
ղ౴Λਖ਼౴ʹɼ ͦͷଞ͸ޡ౴ʹ෼ྨͨ͠ɻ C-WAάϧʔ
ϓɼWA-WBάϧʔϓɼWA-WAάϧʔϓͷɼWA܈ͷ
ਖ਼౴ऀ਺Λௐ΂ͨ݁ՌɼC-WAάϧʔϓͰ໊̕த໊̕ɼ
WA-WBάϧʔϓͰ໊̕த໊̏ɼWA-WAάϧʔϓͰ
໊த໊̌Ͱ͋ͬͨɻ̏άϧʔϓʹΑΔਖ਼౴཰ͷࠩΛ
෼ੳͨ͠ͱ͜ΖɼC-WAάϧʔϓͷਖ਼౴཰͕ߴ͍܏޲
͕ݟΒΕͨʢР
(̎)ʹ., p<.ʣ ɻ
̗ɹ՝୊ղܾաఔͷ෼ੳ
ɹ൓ྫͷఏ͕ࣔӡಈͷ๏ଇ΁ͷ֓೦มԽΛଅ͢ͱ͍͏
఺ʹ͍ͭͯɼఏࣔ͞Εͨ൓ྫʹڠಉͰऔΓ૊Ήֶशऀ
ͷ֓೦Ϩϕϧ͕ߴ͍͜ͱ͕༗ޮͰ͋Δ͜ͱ͕ࣔ͞Εͨ
͕ɼͦΕ͸՝୊ղܾաఔʹ͓͚ΔͲͷΑ͏ͳӨڹΛܦ
ͯݱΕͨͷͩΖ͏͔ɻԾઆධՁεΩʔϚΛڭࣔͯ͠ߦ
͏Α͏ଅ͢ͱ͍͏ঢ়گΛઃఆͨ݁͠Ռɼ൓ྫ͕ࣗ෼ͷ
ઌߦ֓೦ͱໃ६͢Δͱೝࣝ͞Εͨͷ͔ɼͦΕʹ΋͔͔
ΘΒͣɼ൓ྫʹద༻͠ಘΔՊֶత֓೦Λࢧ࣋͢ΔྖҬ
஌ࣝΛೖखՄೳͰͳ͍৔߹ʹ͸ɼ՝୊ղܾʹࣦഊͯ͠
͠·͏ͷ͔ͱ͍͏۩ମతͳϓϩηεΛݕ౼͢Δඞཁ͕
͋ΔͩΖ͏ɻ෼ੳʹࡍͯ͠͸ɼ·ͣɼ࣮ݧࢀՃऀͷൃ
࿩ʹݱΕΔ՝୊ղܾաఔͷಛ௃Λଊ͑ΔΧςΰϦʔϦ
ετΛ࡞੒͠ɼͦΕΒͷग़ݱස౓͔ΒɼڠಉͰऔΓ૊
Ήֶशऀͷઌߦ֓೦ʹࠩͷ͋Δ̏άϧʔϓʹಛ௃తͳ
՝୊ղܾ׆ಈΛ୳ࡧ͢Δɻͦͷޙɼൃ࿩ࣄྫΛৄࡉʹ
෼ੳ͠ɼྖҬ஌ࣝͱ՝୊ղܾ͕ͲͷΑ͏ʹؔ࿈͍ͯ͠
Δͷ͔ɼ͞Βʹɼ՝୊ղܾঢ়گʢԾઆධՁεΩʔϚͷ
ڭࣔʣ͸ͲͷΑ͏ͳ໾ׂΛՌͨͨ͠ͷ͔Λߟ࡯͢Δɻ
̍ɹશൃ࿩ͷΧςΰϦʔ෼ੳɹ՝୊ղܾ׆ಈΛ෼ੳ
͢Δ࿮૊Έͱͯ͠ɼ ʮ՝୊ղܾΛߦ͏ࡍʹඞཁͱͳΔ
ԾઆධՁ׆ಈʯ ΍ ʮ՝୊ղܾͷࡐྉͱͳΔ৘ใ΍஌ࣝʯ
ͳͲʹয఺Λ౰ͯͨɼKlahr & Dunbarʢʣ
ʣ ɼখྛ
ʢʣ
ʣ ɼ Chinn & Brewerʢʣ
ʣͷ෼ੳΧςΰϦʔ
ϦετΛɼຊݚڀͷ؍࡯ର৅ʹదͨ͠ΧςΰϦʔϦε
τͱͯ͠࠶ߏ੒ͯ͠༻͍ͨʢTable ̍ʣ ɻ෼ੳର৅ͱͳ
Δൃ࿩͸ɼ࿥Իه࿥Λ΋ͱʹɼશͯॻ͖ى͜͞Εɼൃ
࿩ͷۭന΍ൃ࿩ओମͷ੾Γସ͑Λखֻ͔Γʹ෼ׂ͞Ε
ͨɻฏۉൃ࿩਺͸ɼ C-WAάϧʔϓͰ. ʢSDʹ.ʣ ɼ
WA-WBάϧʔϓͰ.ʢSDʹ.ʣ ɼ WA-WAάϧʔ
ϓͰ.ʢSDʹ.ʣͰ͋ͬͨɻ෼ׂ͞Εͨൃ࿩͕
ͦΕͧΕͲͷΧςΰϦʔʹ౰ͯ͸·Δ͔͕ɼචऀΛؚ
Ή໊̎ͷධఆऀʹΑͬͯ൑ఆ͞Εͨɻ͜ͷ໊̎ͷධఆ
ऀ͕ಠཱͯ͠ίʔσΟϯάΛߦͬͨ݁ՌɼҰக཰͸ɼ
.ˋͰ͋ͬͨɻෆҰகͷ෦෼͸ڠٞͯ͠ɼ౰ͯ͸
·ΔΧςΰϦʔΛܾఆͨ͠ɻ
άϧʔϓʹΑ֤ͬͯΧςΰϦʔͷൃ࿩ੜى਺͕ҟͳ
Δ͔Ͳ͏͔Λݕ౼ͨ͠ʢTable̎ʣ ɻ֤ΧςΰϦʔʹର
ͯ͠ɼ෼ࢄ෼ੳΛߦͬͨ݁Ռɼ ʮ՝୊ղܾͷࡐྉͱͳ
Δ৘ใ΍஌ࣝʯͷԼҐΧςΰϦʔʮઌߦ֓೦ʢਖ਼ʣ ʯ ɼ
͢ͳΘͪɼ՝୊ਖ਼౴ͷࠜڌͱͳΔઌߦܦݧ΍֓೦ʹݴ
ٴ͢Δൃ࿩ʹ͍ͭͯͷΈɼάϧʔϓؒʹ༗ҙͳ͕ࠩݟ
ΒΕͨʢF(,)ʹ., p<.ʣ ɻ ʮઌߦ֓೦ʢਖ਼ʣ ʯ͸ɼ
C-WAάϧʔϓʹͷΈग़ݱ͍ͯ͠Δ͜ͱ͕Θ͔ΔɻҰ
ํɼ ʮ՝୊ղܾΛߦ͏ࡍʹඞཁͱͳΔԾઆධՁ׆ಈʯ
ͷ֤ԼҐΧςΰϦʔʹ͓͍ͯɼάϧʔϓͷൃ࿩ੜى਺
ʹ༗ҙͳࠩ͸ݟΒΕͳ͔ͬͨɻ͢ͳΘͪɼԾઆධՁε
ΩʔϚΛڭࣔͯ͠ߦ͏Α͏ଅ͢ͱ͍͏ঢ়گΛઃఆͨ͠ ʮӡಈͷ๏ଇʯͷڠಉֶशʹ͓͚ΔྖҬ஌ࣝͷӨڹ
݁ՌɼͲͷάϧʔϓʹ͓͍ͯ΋ಉఔ౓ʹɼ൓ྫ͕ࣗ෼
ͷ֓೦ͱໃ६͢Δͱೝࣝ͞Εͨ͜ͱ͕ਪ࡯͞ΕΔɻ
̎ɹൃ࿩ࣄྫͷղऍత෼ੳɹ্هͷ෼ੳͰݟग़͞Ε
ͨɼC-WAάϧʔϓʹಛ௃తͳ՝୊ղܾ׆ಈ͕ɼ͍͔
ʹ՝୊ղܾ݁Ռʹ݁ͼ͍ͭͨͷ͔Λ୳ΔͨΊʹ͸ɼΑ
Γৄࡉͳஊ࿩෼ੳ͕ඞཁͰ͋Δɻͦ͜Ͱɼ֤άϧʔϓ
ʹ͓͍ͯɼͦͷయܕతͳ՝୊ղܾ׆ಈΛࣔ͠ɼ՝୊ղ
ܾ݁ՌʹࢸΔϓϩηεΛൃ࿩σʔλ͔Β୺తʹଊ͑Δ
͜ͱ͕Ͱ͖Δൃ࿩Λߦͬͨ̍άϧʔϓΛಛఆ͠ɼҎԼ
Ͱͷৄࡉͳ෼ੳͷର৅ͱͨ͠ɻ
̰ɹ$8"άϧʔϓʢ5BCMF̏ʣ
AʙDΛݟΔͱɼ෺ମͷ࣭ྔͱ׈མՃ଎౓ͷؔ܎
ʹ͍ͭͯɼࢀՃऀҰਓͻͱΓ͕࣮ݧͷ݁ՌΛ༧ଌ͠
͍ͯΔ͜ͱ͕Θ͔Δɻ༧ଌͷதʹ͸ɼ ʮ୆ंͷ࣭ྔ͕
gͰ΋̍kgͰ΋ɼ୆ं͕ࣼ໘Λ׈ΓམͪΔ଎͞ͷ
૿͑ํ͸มΘΒͳ͍ʯͱ͍͏ਖ਼౴͕ग़ݱ͠ʢBʣ ɼ༧
ଌΛཱͯͨཧ༝͕ʮχϡʔτϯʢਖ਼֬ʹ͸ΨϦϨΦʣ
͕ߦ࣮ͬͨݧͱͦͷ݁Ռʯʹؔ͢Δط༗஌ࣝΛ༻͍ͯ
આ໌͞Ε͍ͯΔʢBɾBʣ ɻ͜ͷઆ໌͸ɼ༧ଌͷ࣌఺
Ͱ͸ɼଞͷֶशऀʹड͚ೖΕΒΕΔ༷ࢠ͸ݟΒΕͳ
͔ͬͨʢAʙDʣ ɻ͔͠͠ɼࣼ໘ʹgͷ୆ंͱ̍
kgͷ୆ंΛ׈ΒͤΔ࣮ݧΛߦ͍ɼͦͷ݁Ռ͕ɼه࿥
λΠϚʔΛ༻͍ͯʮ֤୆ंͷ׈མڑ཭͕.ඵ୯ҐͰ
ͲͷΑ͏ʹมԽ͍ͯ͘͠ͷ͔ʯͱ͍͏ܗͰάϥϑԽ͞
Εͯɼ׈ΓམͪΔ෺ମͷ࣭ྔ͸׈མՃ଎౓ʹӨڹ͠ͳ
5BCMF̍ɹൃ࿩ͷ෼ྨΧςΰϦʔͱൃ࿩ࣄྫ
্ҐΧςΰϦʔ ԼҐΧςΰϦʔ ಺༰ ൃ࿩ࣄྫ
՝୊ղܾΛߦ͏ࡍʹ
ඞཁͱͳΔ
ԾઆධՁ׆ಈ
༧ଌ Կ͕՝୊ͷਖ਼౴͔Λલ΋ͬͯݟ
౰Λ͚ͭΔൃ࿩
ʲ࣮ݧલʹʳ
̍Ωϩͷํ͕଎͍ͱࢥ͏ɻ
ূڌऩूͷܭը
༧ଌ͕ਖ਼͍͔͔֬͠ΊΔͨΊʹ
͸ɼͲͷΑ͏ͳ࣮ݧΛͨ͠ΒΑ
͍ͷ͔Λߟ͑Δൃ࿩
ʢࣼ໘ͷʣ֯౓͚ͩಉ͡ʹͯ͠ɼ
ʢ୆ंͷʣ࣭ྔΛม͑Δɻ
݁Ռͷ؍࡯ ࣮ݧ݁Ռʹݴٴ͢Δൃ࿩ ͜Εʢ୆ं̍LHͷ݁Ռʣͱ͜
Ε ʢ୆ंHͷ݁Ռʣ Λൺ΂Δɻ
݁Ռͷղऍ ՝୊ղ౴ͷ݁࿦Λग़͢ൃ࿩ ʲ࣮ݧޙʹʳ
ಉͬͯ͜͡ͱͩΑɻ
՝୊ղܾͷࡐྉ
ͱͳΔ৘ใ΍஌ࣝ
݁Ռ
՝୊ղ౴ʢਖ਼౴ɾޡ౴ؚΉʣͷ
ࠜڌͱͳΔ࣮ݧ݁Ռʹݴٴ͢Δ
ൃ࿩
ʲ̎ຕͷάϥϑΛॏͶ߹Θͤͯʳ
͜ΕͰಁ͔ͯ͠ݟΕ͹Θ͔Δ͸
ͣɻͪΌΜͱઢΛ߹ΘͤΖΑɻ
ઌߦ֓೦ʢਖ਼ʣ
՝୊ղ౴ʢਖ਼౴ͷΈʣͷࠜڌͱ
ͳΔઌߦܦݧ΍֓೦ʹݴٴ͢Δ
ൃ࿩
ݱ࣮ʹ͸ɼຎࡲྗ͕͋Δ͔Βɻ
ઌߦ֓೦ʢޡʣ
՝୊ղ౴ʢޡ౴ͷΈʣͷࠜڌͱ
ͳΔઌߦܦݧ΍֓೦ʹݴٴ͢Δ
ൃ࿩
ॏ͍ํ͕͕ʔͬͯԿ͔ҾͬுΒ
Ε͍ͯ͘ײ͕͢͡Δ͡ΌΜɻ
5BCMF̎ɹൃ࿩ͷΧςΰϦʔͷฏۉੜى਺ʢάϧʔϓผʣ
্ҐΧςΰϦʔ ԼҐΧςΰϦʔ
$8"
	n

8"8#
	n

8"8"
	n

՝୊ղܾΛߦ͏ࡍʹ
ඞཁͱͳΔ
ԾઆධՁ׆ಈ
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՝୊ղܾͷࡐྉ
ͱͳΔ৘ใ΍஌ࣝ
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ઌߦ֓೦ʢਖ਼ʣ 
	


	


	


ઌߦ֓೦ʢޡʣ 
	


	


	

  ্ஈ͕ฏۉ஋ɼ ʢ ʣ಺͕ඪ४ภࠩ *p<. ౦ژେֶେֶӃڭҭֶݚڀՊلཁɹୈרɹ
͍͜ͱ͕ࣔ͞Εͨͱ͖ʹɼͦͷݱ৅Λط༗஌ࣝͰઆ໌
͢Δ͜ͱʹΑΓɼ෺ମͷ࣭ྔͱ׈མՃ଎౓ͷؔ܎Λ
΋ͬͱ΋Β͍͠΋ͷͱͯ͠ड͚ࢭΊΔ͜ͱΛՄೳʹ͠
͍ͯΔʢAʣ ɻҰ࿈ͷൃ࿩͔ΒɼC-WAάϧʔϓͰ͸ɼ
ࣗΒͷط༗஌ࣝʹΑͬͯɼ࣮ݧ݁ՌΛਖ਼͘͠આ໌͢Δ
࣮ݧࢀՃऀ͕ଘࡏ͢Δ͜ͱɼͦͷઆ໌͚ͮʹΑͬͯɼ
՝୊ͷਖ਼౴͕ಋ͔ΕΔ͜ͱ͕֬ೝͰ͖Δɻ
̱ɹ8"8#άϧʔϓʢ5BCMF̐ʣ
ɹWA-WBάϧʔϓͰ͸ɼ༧ଌͷ࣌఺Ͱ͸ɼਖ਼౴͸ग़
͞Εͣɼ ʮ୆ंͷ࣭ྔ͕ॏ͍ʢ̍kgʣํ͕ɼ୆ं͕ࣼ
໘Λ׈ΓམͪΔ଎͞ͷมԽ͕ٸͰ͋Δʯͱɼ ʮ୆ंͷ
࣭ྔ͕͍ܰʢgʣํ͕ɼ୆ं͕ࣼ໘Λ׈ΓམͪΔ଎
͞ͷมԽ͕ٸͰ͋Δʯͷ૬൓͢Δ༧ଌ͕ग़͞ΕͨʢE
ʙEʣ ɻͦ͏ͨ͠ঢ়گͰɼ׈ΓམͪΔ୆ंͷ࣭ྔ͸׈
5BCMF̏ɹ$8"άϧʔϓͷൃ࿩ࣄྫ
ʻ࣭໰จᶃʹ͓͚Δൃ࿩ʼ
"ɿ ͸͍ɻ
#ɿ ͳ͍ͱࢥ͏ɻ
"ɿ ͑ɼԶɼ͋Δͱࢥ͏ɻ
$ɿ ࢲ΋͋Δͱࢥ͏ɻ
"ɿ ͡Ό͋ɼ͋Δਓʁ
$ɿ ͳ͍ʁ
#ɿ ͳ͍ɻΤοϑΣϧౝͰͶɼχϡʔτϯ͕Ͷɼखḡ͔ΒɼӋͱ໦ͷٿΛམͱͨ͠Μͩͬͯɻ
$ɿ ͋ɼ஌ͬͯΔɻ
#ɿ ͦͨ͠Βɼಉ͡ʹམͪͨͬͯɻ
"ɿ Զ͸͋Δͱࢥ͏ɻ
$ɿ ࢲ΋͋Δͱࢥ͏ɻ
%ɿ ಉ͡͡Όͳ͍ͱࢥ͏ɻ
#ɿ ಉ͡͡Όͳ͍ͱࢥ͏ʢসʣ ɻ
$ɿ ͸͍ɼ͋Δਓʁ͡Ό͋ɼ͋Δͱࢥ͏ਓɼ͸ʔ͍ɻ
#ɿ ͳ͍ͱࢥ͏ਓɼ͸ʔ͍ɻ
%ɿ ཧ༝ɻχϡʔτϯ͕࣮ݧΛͨ͠ɻ
"ɿ ΋͏Ұճɼ͋Δͱࢥ͏ਓɼ͸ʔ͍ɻ
#ɿ ̏ਓɻ̏ର̍ɻ
"ɿ ̏ର̍ɻ͑ɼԶɼઈର͋ΔͱࢥͬͨΜ͚ͩͲɻ
%ɿ ಉͬͯ͡Կɼχϡʔτϯ͕ʁ
˻ҎԼུ˼
ʻ࣭໰จᶄʹ͓͚Δൃ࿩ʼ
%ɿ ୭͕ݴ͏ʁ౓ͷࣼ໘ʹHͷɻ
#ɿ ౓Ͱͷͱ͖ͱɼ౓Ͱ̍Ωϩͷͱ͖ɻ
$ɿ ͸͍ɼऴΘΓɼऴΘΓɻ
ʻ࣭໰จᶅɾᶆʹ͓͚Δൃ࿩ʼ
#ɿ ·͋ɼ࠷ॳͷ੎͍͕શવҧ͏͔Β͞ɻ
"ɿ ̍Ωϩͷํ͕଎͔ͬͨΜ͡Όͳ͍ͷʁ
%ɿ ສ༗Ҿྗͷ๏ଇ͸ɻ
˻தུ˼
%ɿ ͜Ε͸ɼຎࡲྗ͕ೖͬͪΌͬͯΔ͔Βɻ
"ɿ ͓Μͳ͡෩ʹམͪΔͷɼ࣭ྔ͕ҧͬͯ΋ɼམͪΔͷ͸ಉͩ͡΋Μɼͳ͊ɻ
#ɿ େ͍ʹؒҧͬͯΔͶɼ͜Εɻ
"ɿ ̍Ωϩͷํ͕଎͔ͬͨҎ֎ͷҙݟͷਓʁ
#ɿ ͸͍ɻ
"ɿ ͡Ό͋ɼͦΕͰɻ ʮӡಈͷ๏ଇʯͷڠಉֶशʹ͓͚ΔྖҬ஌ࣝͷӨڹ
མՃ଎౓ʹӨڹ͠ͳ͍͜ͱΛ࣮ࣔͨ͠ݧ݁Ռ͕ಘΒΕ
ͨ͜ͱʹɼ࣮ݧࢀՃऀ͕౰࿭͢Δ༷ࢠ͕ݟड͚ΒΕΔ
ʢFɾFɾFʣ ɻͦͷΑ͏ͳͱ͖ʹయܕతʹݟΒΕ
Δ൓Ԡ͕ɼ࣮ݧ݁ՌΛৄࡉʹ؍࡯͢Δͱ͍͏׆ಈͰ͋
ΔʢFɾEʣ ɻ͜ͷ͜ͱ͸ɼ༧ଌͱҟͳΔ࣮ݧ݁Ռ
Λड͚ೖΕΔͨΊʹ͸ɼ࣮ݧ݁Ռ͕໌ྎͰ͋Δ͜ͱ͕
5BCMF̐ɹ8"8#άϧʔϓͷൃ࿩ࣄྫ
ɹ ʻ࣭໰จᶃʹ͓͚Δൃ࿩ʼ
&ɿ ͑ʔɼԿ͚ͩͬɻ͑ʔͱɼཧ༝͸Կͱͳ͘Ͱɻ
'ɿ ͋͊ʁ
&ɿ ̍Ωϩͷํ͕Կͱͳ͘଎͍ɻԿͱͳ͘ɻ
'ɿ Ͳͬͪʁ
&ɿ ̍Ωϩͷํ͕଎͍ɻ͋ɼҧ͍͕͋Δ͔ɼҧ͍͕͋Δ͔ɼҧ͍͕͋Δ͔ɼ͔ɻ
'ɿ ҧ͍͕͋Δ͔ɻ
&ɿ ͔ͩΒɼ͋Δɻ͔ͩΒɼҧ͍͕͋Δɻ
'ɿ ཧ༝͸Կͱͳ͘Ͱɼ͋Δʢসʣ ɻ
(ɿ ͡Ό͋ɼ͋ΔͷͶɼ͋Δɻ
&ɿ ͋Δɻ͜͜·Ͱฉ͍ͯɼ͸͍ɻ
'ɿ ͩΊ͡ΌΜɼ൝௕ɻ
)ɿ ҧ͍͸͋ΔͰɼ͍ܰํ͕࠷ॳ͸଎౓͕͖ͭ΍͍͢ɻ
&ɿ ͑ʔͱɻ
'ɿ ΋͏Ұճݴͬͯ͘ΕΔʁ͝ΊΜͶɻ
)ɿ ͑ʁҧ͍͸͋ΔͰɼ͍ܰํ͕࠷ॳ͸଎౓͕͖ͭ΍͍͢ɼ࠷ॳ͔Β଎ͦ͏͚ͩͲɻ
'ɿ ࠷ॳ͚ͩɼ͍ܰํɻ
&ɿ ཧ༝͸ɼԿͱͳ͘Ͱ΋Αͦ͞͏ͩΑͶɻ
ʻ࣭໰จᶄʹ͓͚Δൃ࿩ʼ
&ɿ ͑ʔɼ͡Ό͋ɼࠓͷ͏ͪɻ౓ͷࣼ໘ʹɼ࣭ྔɻ·͊ɼ͍͍΍ɻ͡Ό͋ɼ֯౓͚ͩಉ͡ʹͯ͠ɼ࣭ྔΛ
ม͑Δɻ͡ΌͶ͑΍ɼɼɼɻ
'ɿ ͏Μɻ΍ͬͨʔɼऴΘͬͨɻऴΘΓ͡Όͳ͍ʁ
&ɿ ऴΘΓɼऴΘΓɼऴΘΓɻ
ʻ࣭໰จᶅɾᶆʹ͓͚Δൃ࿩ʼ
'ɿ ͑ɼH͸ʁ̶ɻ͜Εʁ
&ɿ ͸͜Εɻ͜Ε͸ɼ̍ΩϩͰɼ͋ɼ౓ͩɻ
'ɿ ͱ̍Ωϩൺ΂ͨ࣌ɻ
&ɿ ͜Ε͕ɼ౓ͰɼHͩɻ
'ɿ ͑ɼ͡Ό͋ɼ͜Ε͕Hʁ
(ɿ ͑ɼͲΕͱͲΕ͕ɼൺ΂Ε͹͍͍ͷʁ
&ɿ ͑ͬͱͶɼ͜Εͱ͜Εɻଟ෼ɻ
'ɿ ͜ΕɼԿͯॻ͚͹͍͍ͷʁɹ൝௕ɻॻ͍ͯͩͬͯɻ
ɹ ˻தུ˼
&ɿ Ͱɼ̎ͭͱ΋౓Ͱɻ
'ɿ ౓ʁ
)ɿ ͳΜͰ΋͍͍ΜͩΑɻ
&ɿ ࣮ݧ͸౓Ͱ΍͔ͬͨΒɻ౓ͰɼHͱ̍Ωϩɻ্ͱԼͰɻͰɼͦͷ౴͑͸ɼ̍Ωϩͷํ͕଎͔ͬͨɻ
'ɿ ̍Ωϩͷํ͕଎͔ͬͨʁʢসʣ
&ɿ ·͊ɼऴΘͬͨͰ͍͍΍ɻऴΘͬͨɻ
'ɿ େৎ෉ʁʜ͜ΕɻʜͲͬͪʁ
&ɿ ηϩϑΝϯςʔϓͰషΓ෇͚ͨͱ͜Ζ͔ʜɻ
'ɿ Α͘Θ͔Μͳ͍ɻಉͬͯ͡ॻ͖ͳΑɻૉ௚ʹɻؒҧͬͨΜͩΑɻ ౦ژେֶେֶӃڭҭֶݚڀՊلཁɹୈרɹ
ೲಘͰ͖Δ·Ͱ͔֬ΊͯΈΔ͜ͱ͕ॏཁͰ͋Δ͜ͱΛ
͍ࣔࠦͯ͠Δɻ؍࡯ͷࡍʹ͸ɼ̎ຕͷάϥϑΛଗ͑ͯ
ΈΔ͜ͱͰɼͦͷҰக͕໌ྎͱͳΓɼ࣮ݧ݁ՌΛड͚
ೖΕ͍༷ͯͬͨࢠ͕Θ͔ΔʢEɾFʣ ɻ͔͠͠ɼ࣮
ݧ݁ՌΛઆ໌͢Δ֓೦͸ܗ੒͞ΕͣɼͦͷͨΊʹɼ࠷
ޙ·Ͱೲಘ͖͠Εͳ͍ͷͰ͸ͳ͍͔ʢFʣͱߟ͑Β
ΕΔɻ
̲ɹ8"8"άϧʔϓʢ5BCMF̑ʣ
ɹWA-WAάϧʔϓͰ͸ɼ࣮ݧࢀՃऀશһ͕ʮ୆ंͷ
࣭ྔ͕ॏ͍ʢ̍kgʣํ͕ɼ୆ं͕ࣼ໘Λ׈ΓམͪΔ
଎͞ͷมԽ͕ٸͰ͋Δʯͱ͍͏༧ଌΛ࣋ͬͯɼ࣮ݧΛ
࢝Ί͍ͯΔʢJɾJʣ ɻͦͷ݁Ռ͕ɼ׈ΓམͪΔ୆ं
ͷ࣭ྔ͸׈མՃ଎౓ʹӨڹ͠ͳ͍͜ͱʹɼ౰࿭Λࣔ͢
༷ࢠ͕ݟͯऔΕΔʢIʣ ɻ͜͜Ͱ΋ɼ࣮ݧ݁ՌΛৄࡉ
ʹ؍࡯͢Δ׆ಈ͕ੜ͡ΔʢIʙJʣ ɻ͔͠͠ɼWA-WA
άϧʔϓʹ͓͍ͯ͸ɼ ࠷ऴతʹ ʮ୆ंͷ࣭ྔ͕ॏ͍ ʢ̍
kgʣํ͕ɼ୆ं͕ࣼ໘Λ׈ΓམͪΔ଎͞ͷมԽ͕ٸ
Ͱ͋Δʯͱ͍͏݁࿦ʹऴΘͬͯ͠·ͬͨɻ
ɹ͜ͷΑ͏ʹ՝୊ղܾʹࣦഊ͢ΔཁҼΛ୳Δώϯτʹ
ͳΔͷ͕IɾJͷൃ࿩Ͱ͋Δɻ࣮ݧࢀՃऀ͸ɼ ʮ͠ΐ
΅͍͕ࠩ͋Δɻඍົʹҟͳ͍ͬͯΔʯ ͱओு͍ͯ͠Δɻ
͢ͳΘͪɼઌߦ֓೦ʹର͢Δ൓ྫΛड͚ͯɼͦΕʹద
༻͠ಘΔ৽͘͠ਖ਼͍֓͠೦Λߏ੒͢ΔͷͰ͸ͳ͘ɼઌ
ߦ֓೦ʹΑͬͯ൓ྫΛ΋ղऍ͠Α͏ͱ͍ͯ͠Δɻ͜ͷ
ͨΊɼ׈ΓམͪΔ୆ंͷ࣭ྔ͸׈མՃ଎౓ʹӨڹ͠ͳ
͍͜ͱΛ࣮ࣔͨ͠ݧ݁Ռ͸ɼ࣮ݧࢀՃऀͷઌߦ֓೦ʹ
ैͬͨํ޲ʹۂ͛ͯղऍ͞Εͯ͠·ͬͨͱߟ͑ΒΕ
Δɻ
̐ɹߟ࡯
ɹ·ͣɼ݁Ռͷ·ͱΊΛߦ͍ɼ͍࣍Ͱɼڭҭ࣮ફʹର
͢Δࣔࠦɼࠓޙͷ՝୊ͷॱʹߟ࡯Λߦ͏ɻ
̖ɹ݁Ռͷ·ͱΊ
ຊݚڀͰ͸ɼ൓ྫͷఏ͕ࣔӡಈͷ๏ଇ΁ͷ֓೦มԽ
Λଅ͢ͱ͍͏఺ʹ͍ͭͯɼఏࣔ͞Εͨ൓ྫʹڠಉͰऔ
Γ૊Ήֶशऀؒͷ֓೦Ϩϕϧͷࠩҟ͕Өڹ͢Δ͔ʹͭ
͍ͯݕ౼Λߦͬͨɻͦͷ݁Ռɼ ʮམԼ͢Δ෺ମͷ࣭ྔ
͕ॏ͍ํ͕ɼ෺ମͷՃ଎౓͸େ͖͍ʯͱ͍͏ઌߦ֓೦
5BCMF̑ɹ8"8"άϧʔϓͷൃ࿩ࣄྫ
ʻ࣭໰จᶃʹ͓͚Δൃ࿩ʼ
*ɿ ϥΠͪΌΜɻ
+ɿ ಉͩ͡Αɼશ෦ಉͩ͡ΑɻԿͯॻ͍ͨʁ
ɹ ˻தུ˼
+ɿ ಉͩ͡ɼ͋ͱΈΜͳɻ
ɹ
ʻ࣭໰จᶄʹ͓͚Δൃ࿩ʼ
+ɿ ̎ຕ໨ͬͯԿͯॻ͍ͨʁ
*ɿ ͑ʁ̎ຕ໨Կ΋ॻ͍ͯͳ͍ɻ
+ɿ ಉͩ͡ΑͶɼίϩίϩίϩɻ
*ɿ ·ͨͦΕ͔ɻ
˻தུ˼
+ɿ ཧ༝΋ɼಉ͡ɼ͜Εɻ
*ɿ ಉ͡ɼॻ͍ͯ͋Γ·͢ɻ
+ɿ ͳΜ͔ɼԿॻ͜͏ʁ͍͍ΑͶɼಉ͡ͳΜ͔ͩΒɻ
*ɿ ͏Μɻ͋͊ɼݞͬͨ͜ɻ
ɹ
ʻ࣭໰จᶅɾᶆʹ͓͚Δൃ࿩ʼ
*ɿ ͜ΕɼͲ͏ͳͬͨʁɹಉ͡ʢ౴͑ʣʁ
+ɿ ಉͩ͡Αɼ͜Εͱ͜Εɻ
*ɿ ͲΕൺ΂Ε͹͍͍ͷʁ
+ɿ ͜Ε͔ɻͳΜͩ͜Εʁ
*ɿ ͠ΐ΅͍ɻ
+ɿ ͠ΐ΅͍ࠩͩɻ
*ɿ ଎͍͡ΌΜɻ̍Ωϩͷํ͕ɻ ʮӡಈͷ๏ଇʯͷڠಉֶशʹ͓͚ΔྖҬ஌ࣝͷӨڹ
Λֶ࣋ͭशऀ͕ɼᾇ༧ΊʮམԼ͢Δ෺ମͷ࣭ྔ͸෺ମ
ͷՃ଎౓ʹӨڹ͠ͳ͍ʯͱ͍͏Պֶత֓೦Λ͍࣋ͬͯ
ΔֶशऀͱڠಉΛߦͬͨ৔߹ʹɼᾈʮམԼ͢Δ෺ମͷ
࣭ྔ͕͍ܰํ͕ɼ෺ମͷՃ଎౓͸େ͖͍ʯͱ͍͏ҟ
ͳͬͨઌߦ֓೦Λ͍࣋ͬͯΔֶशऀͱڠಉΛߦͬͨ৔
߹΍ɼᾉʮམԼ͢Δ෺ମͷ࣭ྔ͕ॏ͍ํ͕ɼ෺ମͷՃ
଎౓͸େ͖͍ʯͱ͍͏ಉ͡ઌߦ֓೦Λ͍࣋ͬͯΔֶश
ऀͱڠಉΛߦͬͨ৔߹ʹൺֱͯ͠ɼӡಈͷ๏ଇ΁ͷ֓
೦มԽ͕ଅ͞ΕΔͱ͍͏݁Ռ͕ಘΒΕͨɻ
·ͨɼڠಉ૬खͷ࣋ͭՊֶత֓೦͸ɼ࣮ݧ݁Ռ͕൓
ྫͰ͋Δɼ͢ͳΘͪɼࣗ෼ͷ࣋ͭ֓೦ͱໃ६͢Δͱೝ
ࣝͨ͠ޙͰɼ൓ྫΛઆ໌͢Δ৽ͨͳ֓೦Λߏங͠Α͏
ͱ͢Δࡍʹॏཁͳ໾ׂΛՌͨ͢͜ͱ͕ࣔࠦ͞Εͨɻຊ
ݚڀͰ͸ɼશֶशऀʹԾઆධՁεΩʔϚΛఏࣔ͢Δ͜
ͱͰɼ  ઌߦ֓೦͔Βಋ͔ΕΔԾઆͱ࣮ݧ݁Ռͷ੔߹ੑ
Λݕ౼ͤ͞ɼ࣮ݧ݁Ռ͕൓ྫͰ͋Δͱ͍͏ೝࣝΛ࣋ͨ
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